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HISTOLOGICAL CHANGES IN SKIN FOLLOWING HOMOPLASTY
TO BURNS OF IRRADIATED RABBITS

-~ USSR ~

{Feliowing 15 the translation of sn srticle by L. B. Berlin
and V. T, Thupen in the Russisn-lsngusge publicatlon Doklady
Akagdenil Nauk SSR (Reports of the Academy of Sciences USSR;,
Yol CYLVI, Ro 1, Moscow, 1962, pages 242-245.]

Vumerous research has shown that skin homotransplante in msemals
and man svrvivs only temporarlly, and then perish {1~7}. Through act-
ing upen the vecipient {3-12) or the transplanted flap {13-16), it is
posaible te prolong the survivel of the homotransplant tissues. Onse
such method is the adminlatration of cortiscne (17:70). Skin homoplasty
is one of the bast treatment methods for severa hurns, particularly those
in radiation sickness (21). The histological changes in skin transplants,
hewever, have racelved little attention, .

Aente radlation sickness in rabbits was produced hy a total single
frradiation by x~-ray of 600 r (eurrent, 15 ma; voltage, 195 kw; filter
Ou 0,5; skin-focus distance, 50 e¢m; dosage strength, 20 r/min). On the
samea dag 80 rabbits were subjected to thermel trauvms by water hested to
82,5837 on the inner skin surfece of both ears, A round durn was pro-
duced; 3 om in diameter. Twanty animals were studied in terms of histo-
logicsl ehanges in the skin following radiation siclness burni while &0
rabbits, 8t various periods of acute radiation sickness, had necrectomies
and honoplasty by graft taken Zfrom the external surface of the ear, in-
fiiirated with Yo I. Popov's preservative liquid (22) and stored in the
same golution at [-6° temperaturess. Cortisone wes adminightered intra-
muscularly in 1.0 mgfikg daily doses. At the same time complex treatment
was given for the radistion mickness. Specimens were flxated at inter-
vals of several minutes to 17 days foliowing burns, and from several mi-
nutes to 47 daye Tollowing homoplasty.

The epithelivm and connective tissue show little change limediately
following the burn. An insignificant oxyphilla occurs in epithelial cell
cytoplasm, externsl vaginal capiliaries, and intercellular substance of
the cavtilags. During the first hour, necroblotic changes occur., Thera
is pyknosis of the cell nuclei of spithelium and dermal adnexa; the cyto-
plasm becames acutely oxyphilic with perinuclear vacuoles. A wide homo-
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geneous lightly-ntaininy Tine av savs bedew Ghe Seual epd thelial layer
{Pigure la}. Connestive esll misdeld, prrkionlarky in the papilleaxy
layer, become hyperchromstle, Burn trauns groduged gevers sdema In the
outer part of the ears the shin thiskensy pollagenous nodules are
seversly divided by edemlc fluld; and the edemic fluld beglns to show
ngeudosssinonhilic lavkoecytes,
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Larendt & = 1 hours D - 48 hoorss ¢ = 4 daye followlng burn.
& F _‘.? . 5
Additional sxplanation within the text,

The burned apidermis of the inaer ear susface exfoliates in many
places by tha 124h hour follewdng traume; while = lsukosyte-containing
flutd scoumulates beneath {Figuve Ib), -- buem blisters of various sizes
begin to fomm,  Cradually the necroblotic dermel changes becomo more and
more menifest. Oollagenous nodules lose thelr Cibeillar structure; nm-
clei benome pykmotic; and by ths end of the first day the whole ares of
buen {s surrounded by & narrow demsreatlonal agger, separating the necro-
tie epidermis and the outer part of the dermis, composing the scab, fron
the btordering and underlying skin. In piaces the skin is necrotic to the
very cartilage. Tae snrfuce gice of the demarcitional agger shows ine
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flammation, leading to the develo ment of granulated tissues, while the
side areas show the formation of multi-lsyered apidermal regsmration
growing under tha scad {Figure lc). The further course cof burn wounda
in irradiated rabbits, even to the 17th day, is characterdized by thas
formatinon of numerous hemerrhages in the granulated tissue; insignifi-
cent infiltrational phenomens; delayed separation of ths burn scab; and
the slow development of regsnerative epithelial changes in the connecte
ive tissue, '
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Figure 2. Homotransplaniation areag. Formalin,
hematoxylin-eoain,

Logend: & -~ 25 days after transplentation in the latent period.
b -~ 22 days after plasty in the climactic psriod
¢ -~ 47 dsys after tranaplantation in the recovery rerlod,
Purther explanation within the fext.

Skin homotrensplants, grafted in the latent period of rsdisticn
sickneys, retain a viable character nearly throughout for a pericd of
4 wesks, At the end of the first week following plasty, despite signi-
f1eant hemmorrhaging into the dermis and hed of the transplant, the flap
erithelivm becomes sevenly thickened; its cell cytoplasm and the epithe~
liun, of the vilar follicles becomes basophilic; and mitoses appear, Only
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the most mercivel aress of the skin flap perish, The number of dermal
cells sopewhat ingreases, particularly at the expense of lymphocytes,

During the Sourpe of the following two weaks, some sreas of the trans-
e — 21 X ' w foel -of neoroeis-and amall nlcerations; the flap; — ————
’ hnwever, aink tovered on the whole ~ith completely viable enithelium
(Pigure 24}, formed, in the case of epidermal necrcsis, »s a conseouence

of proliferation and éisplacement of pilar follicles on the epithelial
surcece {16). The lnst, morsover, form cystold cavitles, covered =ith
mul+i-1ayered epitheliume The marginal arers of the graft show a marked
sunction between its epidermis and the recipient's erdthalium, grewing
over the partislly exposed tranaplant dermis, This enithelivam !s very
+hin, a8 its substratum 1s allen to 1t, and it is, apparently, destired
tu cerish, The greft dermis is visually very little chenged, It hag
some inerease in the nusber of call elements: in the externa) srers -
at the exvense of lymphocytes and psevdoeoszinophils, and in de=per aress
—- in congecuence of infiliration between collagercus nodules of the
trananlant of grenmulated tlssue fibroblastis under the graft, the so-called
corrmiavre layer. In later intervals followiny ~lagty in the latent peried
{:0 d:ys}, there 48 an absence of trensplant enithelium in many nresa,
viile the deener layers of the graft strow the ingrowth of rumerous rods
of conmective tissue cells and endothelial brenches from the commisare
]"’.‘V'Qro
In homcplasty in the climuctic pericd of scute radiatic siriness,
bFersmrhapges sre more marked into the transplant dermis =n? bed, The
uor Pt epidermis gradually perishes throughout, snd & new contiruous epl-
“neliel plagt forms underneath (Pig. 2b). This {e first fermed at many
rojts at the expense of oroliferstion of the piler follicle epithelium,
replucemant by regenerated tissue on tre dermal surface, rnd their “usion
iine tre general etratified tepmentum. Rermal connective tigsue hes s
viable appe:rence throughout the rourse of observation -- to 45 davs.There
1s move severe change of the dernis in deeper tissues of the graft, whepe
reds of conpective tissue cells from the commisure layer together with
the sndothelium tenetrate doeply between the transplant's collagenons no-
d-i25. As & conaequance, initislly in ths deep layers, and later, rlcser
t- the epidermis, the dense counective tlssve of thie dovr Ll 2! "ed by
r: raciplentts cell slaments, 7rich gra wdually form their Intercellular
ninwtinees  Acciamulatioas of emosiderin are observed at hemorvhng: zltea
(Pig, 2%), . It 1lsa fills the nacmtic blood vessels of the prat. The
carmigre lsyer acniaves aiymmificant develooment, The certilage, which
hig haen dreavm La%e the infla-nmatory process frow the moment »° the hurn,
tiurlays the destriciie changes of resorption and prolifersting nrocesses,
it ‘1& ’axmatiqn of new groups of cartilaze cells, Marpinal “omotrange
: ‘nt.1ihg intervals {30-45 Aays) manifest eitier neerosis and

v off a eon*‘nuous et*eﬂ inq of fke rnclpiﬁxf's bpit 2lium
¥ *wtnsplqwt epidernis. In some r+bhits the dvstronnie proe
:axaad graft tissues transplant~d during the ~limax of acute rrifatinn
sia'mens pﬁev&il svar proliferation processnes. In thase nases, necrasis
At the apit?e‘inm and exter:sl lermls occurs earlier, hr the 15-°0+P Any,



and im» accompaniad by scab formatdcs on the ulcerated skin,
iectrectony und graft transplant during the period of rscovery
from acuts radiadi-n sicimess occurs within eonditions of prolonged ine

flammation induced by burn trauma and sustained by necrotie tissue atrus

ctures, which frequently had a mecondary infection. The graft, there-
fore, from the first hours snd days is surrounied by tissues with inflam-
matory changes distributed in the area of the hed, cartilage lamine, and
the skin of the outer surface of the concha suricalas., Supruretive ine
flammation, 38 well as the by now disapmring leukopenia, which occurred
in the latant pariocd and particularly in the climax of the radiation
gickneas, leads to pseudoeosinophilic leukocyte infiitration of the trans-
plant by the 9=10th day following tranaplantatisn, This infiltration,
sortlienlariy epidermal, hes a focal character. The transplant epidernis
grevtly thickens in some parts, whils in others, particularly where leu-
kooyte infiltration is occurring underneath, perishes and becomeg part of
the compoaition of the scab, The epithelium of skin appendices in deve-
Lasing forms cyatoid cavities, sometimes filled with perished leukocytes.
it later intervals, a wide commisure layer devalsans, Graft infiltration
by przeudososinophils disappears, but lymphoeytic infilirates remain. The
prolonged contiguity of burmed and neerotic tissues in theie experimants
lead to particularly severe cartilage changes. In aome places areas of
newly-formed cartilags are distributed somewhat to the side of the baale
certilage lamina, Along its length ia observed an alternation of old
survi viag cartilage, and newly-formed eartilage. Tven at the latest time
»nericds (4‘7 days following transplantation), homotransplants preserve
thelr viable character, The stratified epithelial covering is distributed
on the connective tissue deprived of skin appendices (Fig. 2b), Their
cumblal elenents form, in earlier intsrvals, an epithelial plast instead
of the perished epideramis, while the differentisted ones are eliminated,
The deaner layers of the graft, enriched with reciplient’s cells, merge

" without abrupt demarcation into the reciplents grarmlated scer tissue
(Fig. 2b), here 3in the role of a commisure layer.

The data obtained permits our considering that graft tissues, in-
fluenced by cortisone, preserve thelir viability for a very long time,
while follodng conservation in identical conditions without cortisone
they peric: in 12«18 4sys (16) . The inhibition of reactive redvurces
through irradation and particularly through cortisone {23, 24) 1s the
razson for the decreass in the recipient's immunclogical reaction to
the homotransplant, (25, 26), and for the very slow separation in only
marginal graf't areas, weakly overgrown by the host's epithelium,.

These experiments confirs the observatione made earlier in homo-
transplants of rat skin concerning "settlemsuts® of the host's fidro-
blaats in the dense connective tissus of the graft, the sowealled "par-
ti2] adaptation® {27, 28). For final reselution of the probles, which
hes great pregtioal significsnce aside fyom its theoretical interest,
very prolonged obgervation is meaur{. -

‘What metrits attention is that it 18 not so much the condition of
the orgenism at any period of radiation sickness, sa the various local
conditions (29), for example the depth of thermal trauma, the presence or
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absence of secondary infaction in the wound, the necrectomy time inter-
val, ete, that significantly influence histological changas in skin
transplontation, R \
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